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SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

[Claim(s)] 

[Claim 1] The semiconductor device characterized by to form the wiring layer which has 
opening by which some layer-insulation films with which the wiring layer of a vertical 
layer is insulated were established over the thickness direction of the aforementioned 
layer-insulation film which contains the aforementioned application insulator layer in 
the semiconductor device which has the multilayer-interconnection structure where an 
application insulator layer is formed and flattening is performed, and surrounds the 
aforementioned opening in the direction of a flat surface in the same layer as the 
aforementioned application insulator layer. 

[Claim 2] The wiring layer surrounding opening is the semiconductor device of the claim 
1 which is the wiring layer of a dummy. 

[Claim 3] It is the semiconductor device of claims 1 or 2 with which the fuse of a 
redundant circuit is formed in the lower layer of a layer insulation film, and it comes to 
establish opening to this fuse formation field. 

[Claim 4] The manufacture method of a semiconductor device characterized by 
providing the following. The process which forms the 1st insulator layer and the 2nd 
insulator layer in a semiconductor substrate. The process which forms a wiring layer on 
this 2nd insulator layer, and forms the wiring layer of an enclosure-like dummy in a 
necessary field by a part of wiring layer of a parenthesis. The process which applies an 
application insulator layer, and carries out the etching back of this, and removes the 
application insulator layer of the right above of the aforementioned wiring layer after 
forming the 3rd insulator layer in the whole surface. The process which establishes 
opening from the front face of the aforementioned covering film over the necessary 
thickness range containing the aforementioned application insulator layer to the 
process which forms the 4th insulator layer and covering film in the whole surface, and 
the field surrounded by the wiring layer of the aforementioned dummy. 
[Claim 5] It is the manufacture method of the semiconductor device of the claim 4 
established to the thickness by which the 2nd insulator layer [ form the fuse of a 
redundant circuit in the necessary field on the 1st insulator layer, and form the 2nd 
insulator layer on it, and the wiring layer of the aforementioned dummy is formed so 
that some aforementioned fuses may be surrounded, and / opening / aforementioned ] on 
the aforementioned fuse is left behind to necessary thickness. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has a redundant circuit 
and relates to the semiconductor device and its manufacture method of multilayer- 
interconnection structure. 
[0002] 

[Description of the Prior Art] Although multilayer-interconnection structure is adopted 
with high integration of the semiconductor device in recent years, if a level difference 
arises on the front face with bottom wiring, in bottom wiring, it will become easy to 
produce the defect of a stage piece etc. For this reason, the composition which eases the 
level difference of bottom wiring from the former is proposed. Drawing 6 is drawing 
showing the example. First, the 1st insulator layer 2 and 2nd insulator layer 4 which 



consist of a silicon oxide by CVD all over the semiconductor substrate 1 are formed like 
drawing 6 (a). And about 500nm tungsten wiring layer 5 is formed by tungsten CVD on 
it, and the 3rd insulator layer 6 which consists of a 500nm plasma oxidation film by the 
plasma CVD method is formed in the upper surface. And after applying the organic 
sihca (SOG) film 7 on this 3rd insulator layer 6, about 400 degrees C and BEKU 
processing for 30 minutes are performed. 

[0003] Subsequently, like drawing 6 (b), the etching back of the aforementioned SOG 
film 7 is carried out until a part of 3rd insulator layer 6 of the above is exposed in the 
aforementioned tungsten wiring layer 5 top. The SOG film 7 is left behind only between 
the aforementioned tungsten wiring layers 5 by this, and the level difference between 
wiring layers is eased. 

[0004] the 4th insulator layer 8 which becomes the whole surface from about 400nm 
plasma oxidation film by the plasma CVD method like drawing 6 (c) in an appropriate 
top forming ~ the tungsten wiring layer 5 top -- contact -- a hole -- 8a is formed 
furthermore, this contact -- a hole -- 700nm AlSiCu and 50nm TiN are formed by the 
spatter so that 8a may be connected to the tungsten wiring layer 5 after formation, and 
the laminating wiring layer 9 is formed Next, about lOOOnm covering film 10 is formed 
in the whole surface. 

[0005] By the way, in a semiconductor device which was described above, in order to 
relieve the element defect which is easy to produce by detailed-ization of an element, a 
redundant circuit may be prepared. When this redundant circuit is connected to this 
circuit by the fuse and a defect arises in this circuit, cutting a fuse and changing a part 
of this circuit to a redundant circuit is performed. As shown in drawing 7 (a), after the 
process which forms the fuse 3 by tungsten silicide on the 1st insulator layer 2, and was 
shown in drawing 6 (c) is completed in said example, for example, like drawing 7 (b) In 
the field in which this fuse was formed, selective etching of each the aforementioned 
covermg film 10, the 4th, and 3rd insulator layer 8 and 6 is carried out, and opening 11 
is formed, and the 2nd insulator layer 4 is also reducing the thickness. In cutting a fuse 
3, a laser beam is projected on a fuse 3 through this opening 11, and it is melting the 
fuse. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, although the insulator layer on a fuse 3 
1S ed and opening is formed in order to raise the fusing efficiency of a fuse, 

r**t*iL r ** mainS Uke drawin S 7 at this time > without the aforementioned SOG film 7 
**********ing to the formation field of opening 11, the state where the edge of this SGO 
film 7 is exposed by the side of opening 11 will arise. Thus, if the edge of the SGO film 7 
is exposed, the moisture from the plastic package which carried out the resin seal of the 
semiconductor device is absorbed from the edge of the SOG film 7, and the absorbed 
moisture will be told even to an internal circuitry through the SOG film 7, and will 
become the cause of short-circuiting an internal circuitry electrically and reducing the 
malfunction and reliability of a semiconductor device. 

[0007] For this reason, while etching time will become long and manufacture efficiency 
will fall if etching of an SOG film is advanced so that the SOG film 7 may not remain in 
the formation field of opening 11 completely, the thickness of the SOG film of a wiring 
field will also be reduced and the flattening effect of said multilayer-interconnection 
structure will fall. 

[0008] While the purpose of this invention attains flattening . of multilayer- 
interconnection structure, it is to offer the semiconductor device which prevented 
property degradation by penetration of the moisture from fuse opening, and its 
manufacture method. 
[0009] 

[Means for Solving the Problem] The semiconductor device of this invention is 



characterized by forming the wiring layer which has opening established over the 
thickness direction of the layer insulation film containing an SOG film, and surrounds 
opening in the direction of a flat surface in the same layer as an SOG film in the 
semiconductor device which has the multilayer-interconnection structure where an 
SOG film is formed in some layer insulation films with which the wiring layer of a 
vertical layer is insulated, and flattening is performed. Here, the wiring layer 
surrounding opening consists of wiring layers of a dummy. Moreover, opening is 
established to the fuse formation field of a redundant circuit, and it is formed so that a 
fuse may be melted using this opening. 

[0010] The process at which the manufacture method of the semiconductor device of this 
invention forms the 1st insulator layer and the 2nd insulator layer in a semiconductor 
substrate, The process which forms a wiring layer on this 2nd insulator layer, and forms 
the wiring layer of an enclosure -like dummy in a necessary field by a part of wiring 
layer of a parenthesis, The process which applies an SOG film, and carries out the 
etching back of this, and removes the SOG film of the right above of the aforementioned 
wiring layer after forming the 3rd insulator layer in the whole surface, The process 
which establishes opening from the front face of a covering film over the necessary 
thickness range containing an SOG film to the process which forms the 4th insulator 
layer and covering film in the whole surface, and the field surrounded by the wiring 
layer of the aforementioned dummy is included. Especially, the fuse of a redundant 
circuit is formed in the necessary field on the 1st insulator layer, the 2nd insulator layer 
is formed on it, and the wiring layer of the aforementioned dummy is formed so that 
some aforementioned fuses may be surrounded, and the aforementioned opening is 
established to the thickness by which the 2nd insulator layer on the aforementioned 
fuse is left behind to necessary thickness. 
[0011] 

[Embodiments of the Invention] Next, the operation gestalt of this invention is 
explained with reference to a drawing. Drawing 1 or drawing 4 is drawing showing the 
operation gestalt of this invention in order of a. process, and (b) of (a) of a wiring field is 
the cross section of a fuse field in each of drawing 1 - drawing 3 . First, as shown in 
drawing 1 (a) and (b), the 1st insulator layer 2 which consists of a silicon oxide by CVD 
all over the semiconductor substrate 1 is formed, the fuse 3 which consists of about 
150nm tungsten silicide is formed in a fuse field on it, and the 2nd insulator layer 4 is 
formed on it. Moreover, in a wiring field, about 500nm tungsten wiring layer 5 is formed 
by tungsten CVD on this 2nd insulator layer 4. At this time, tungsten wiring layer 5X of 
a dummy is formed in the field which surrounds opening formed at a back process using 
a part of tungsten wiring layer in the fuse field. 

[0012] In an appropriate top, the 3rd insulator layer 6 which consists of a 500nm plasma 
oxidation film by the plasma CVD method is formed in the upper surface of the 
aforementioned tungsten wiring layer 5. And after applying the organic silica (SOG) 
film 7 on this 3rd insulator layer 6, about 400 degrees C and BEKU processing for 30 
minutes are performed. 

[0013] Subsequently, as shown in drawing 2 (a) and (b), the etching back of the 
aforementioned SOG film 7 is carried out until a part of 3rd insulator layer 6 of the 
above is exposed in the aforementioned tungsten wiring layer 5 top. Thereby, in a wiring 
field, the SOG film 7 is left behind only between the aforementioned tungsten wiring 
layers 5, and the level difference between wiring layers 5 is eased. Moreover, the SOG 
film 7 with which it does not ********** i s thinly left behind to the fuse field. 
[0014] In an appropriate top, as shown in drawing 3 (a) and (b), the 4th insulator layer 8 
which consists of about 400nm plasma oxidation film by the plasma CVD method is 
formed in the whole surface, and a wiring field - the tungsten wiring layer 5 top - 
contact - a hole is formed, 700nm AlSiCu and 50nm TiN are formed by the spatter so 



that it may connect with the tungsten wiring layer 5 after that, and the laminating 
wiring layer 9 is formed Next, about lOOOnm covering film 10 is formed in the whole 
surface. 

[0015] Subsequently, like drawing 4 (a), in a fuse field, selective etching of each the 
aforementioned covering film 10, the 4th, and 3rd insulator layer 8 and 6 is carried out 
to the part on a fuse 3, opening 11 is formed, and the thickness on a fuse 3 is also 
reducing the 2nd insulator layer 4 so that it may be set to 300-400nm. It becomes easy 
to project and melt a laser beam at a fuse 3 through this opening 11 by forming this 
opening 11, in cutting a fuse 3. This opening 11 is formed in the partition surrounded by 
tungsten wiring layer 5X of the aforementioned dummy, as flat-surface composition is 
shown in drawing 4 (b). 

[0016] Therefore, in the semiconductor device constituted in this way, since the edge of 
the SOG film 7 is exposed by opening 11, when plastic-package closure is carried out, 
moisture advances even into opening 11, the SOG film 7 tends to absorb moisture and 
moisture tends to advance even into the interior of a semiconductor device. However, 
tungsten wiring layer 5X of a dummy is formed so that opening 11 may be surrounded! 
and it is prevented that moisture is intercepted by tungsten wiring layer 5X of a dummy, 
and it advances even into an internal circuitry by it since the SOG film 7 is made the 
state where it was divided with the internal circuitry by this dummy tungsten wiring 
layer 5X. Thereby, the electric short circuit in an internal circuitry and degradation of 
reliability are prevented. 

[0017] Moreover, in this semiconductor device, since penetration of the moisture to an 
internal circuitry is prevented as described above even if the SOG film 7 remains to the 
fuse field, the SOG film 7 is not etched more than required, etching time is shortened, 
and the manufacture efficiency of a semiconductor device is raised, and flattening of the 
multilayer-interconnection structure by the SOG film can be promoted. After carrying 
out plastics closure of the semiconductor device of this invention, when the examination 
of 500 hours was incidentally performed in the state of 130 degrees C, pressure 25atm, 
and 100% of humidity, there was no poor generating. 

[0018] Here, as shown in drawing 5 , the tungsten wiring layer of the dummy formed in 
a fuse field may constitute fuse opening from a tungsten wiring layer 5X1 surrounded 
doubly and 5X2. Furthermore, as long as a margin is in a space, you may form so that it 
may surround or more by three-fold. If there is many tungsten wiring of this dummy, 
the effect of preventing moisture advancing even into an internal circuitry through an 
SOG film so much will be heightened. 
[0019] 

[Effect of the Invention] In the semiconductor device which has the multilayer- 
interconnection structure where an application insulator layer is formed in some layer 
insulation films, and this invention is performing flattening as explained above Since 
the wirmg layer which has opening established over the thickness direction of the layer 
insulation film containing an application insulator layer, and surrounds opening in the 
direction of a flat surface in the same layer as an application insulator layer is formed 
Since the SOG film is divided by the wiring layer even when the edge of an SOG film is 
exposed, moisture is absorbed by the SOG film from this edge and it is going to advance 
into opening even at an internal circuitry, Moisture does not advance even into an 
internal circuitry and property degradation of a semiconductor device and the fall of 
reliability are prevented. Moreover, since it is not necessary to ********** an SOG film 
completely in the field in which opening was prepared, the flattening effect of the 
multilayer-interconnection structure by the SOG film is heightened. 



[Translation done.] 



